Thirty seven actinomycetes isolates were isolated from Damietta soil using starch nitrate agar media. These isolates were screened for APPL (acid precipitable polymeric lignin) by using minimal salts-yeast extract medium with rice and wheat straws. Three actinomycetes isolates showed high APPL production. These isolates also showed production of cellulase and xylanase with different levels. These isolates were identified by using morphological, physiological and chemotaxonomy criteria and were identified as Streptomyces canus, Streptomyces libani and Streptomyces cyaneus.
INTRODUCTION
Streptomyces is the largest genus of Actinobacteria belonging to the streptomycetaceae family (Kampfer et al., 1991) . Euzeby (2008) described over 500 species of Streptomyces. Streptomycetes are very oxidative an aerobic gram-positive have high CG-content genomes. It has a high (G+C) ratio of the DNA (>55mol %) (Madigan and Martinko, 2005) . Most important streptomycetes character is their ability of large substrates degradation. Crawford et al., (1982) reported that streptomycetes can degrade both of cellulose, lignin lignocelluloses, softwoods and hardwoods. Streptomyces classification depends on both morphological and biochemical characteristics.
Acid precipitable polymeric lignin (APPL) -a watersoluble lignin polymer-is produced as a major product of degradation of lignin by some Streptomycetes as they can solubilize lignin to get into plant polysaccharides (Crawford et al., 1983; Pandey et al., 2004) . Other many lignin degrading microorganisms were slowly degraded a lignin with using of APPL as intermediate. APPL possess a several number of uses like feed stocks for polyurethanes, emulsifying agents, adhesives, and different chemical processes (Pandey et al., 2004; Yamac and Tamer. 2008) .
This study aimed to isolate and identify some APPL producing Streptomycetes.
MATERIALS AND METHODS

-Isolation of Actinomycetes isolates:
The actinomycetes isolates that used in this study were isolated from different regions at Damietta governorate (kafr saad, kafr saad elbalad and new Damietta). Sampling was carried out according to the procedure embraced by Johnson, et al., (1960) based on starch nitrate agar plates. The pure colonies were obtained by sub-culturing on same medium till become free from any fungal or bacterial contamination.
-Screening for APPL and enzymes production:
Discs of experimental actinomycetes pure colonies from petri dishes were used to inoculate flasks containing wheat or rice straws as carbon source and a medium of minimal salts-yeast extract per 1 litre (distilled water: yeast extract 2 g, (NH4)SO4 0.1 g, NaCl 0.3g 0.1g, CaCO3 0.02g, MgSO4.7H2O and 1 ml trace element solution , ZnSO4.7H2O 0.9 g L-1, (FeSO4.H2O 1 g L-1, MnSO4.7H2O 0.2 g L-1 )). Cultures were incubated in shaker at 30ºC up to 14 days at 150 rpm. After incubation and centrifugation, the supernatant used for assaying cellulase and xylanase was carried out according to Miller (1959) . For determination of APPL dry weight, supernatant was acidified with HCl to pH 1 to 2 for APPL and protein estimation by Bradford (1976) method.
-Classical identification of Actinomycetes isolates:
The identification of Actinomycetes isolates was carried out according to Bergey's Manual of Systematic Bacteriology (Williams et al., 1989 and Nonomura 1974) . The micro-morphological properties including the size and shape of Actinomycetes mycelia and spores were performed according to Nallamuthu et al., (2015) using Transmition Electron Microscopy (TEM) and Scanning Electron Microscopy (SEM) at 15 kV (GSM, EM unit, Alexandria University). The occurrence of LL-or DL-hydroxyl diaminopimelic acid (hydroxyl-DAP) and whole cell sugars were determined by Thin Layer Chromatography (TLC) of whole cell hydrolysates according to Schon and Groth (2006) .
RESULTS AND DISCUSSION
Isolation of Actinomycetes:
Six Soil samples, their location and their plant cover were listed in Table 1 .
From these soils 37 isolates of actinomycetes with different group were isolated and listed also in Table (1). -Screening and Identification of the Actinomycetes isolates: About 37 different isolates of actinomycetes were tested for production of APPL. All of the tested isolates could produce APPL with different quantities. Using a medium of minimal salts-yeast extract, in the presence of rice straw and wheat straw respectively.
Results indicated that isolate 5C and isolate 4F showed the highest production in the case of rice straw as mentioned in (Table 2) and isolate 6A showed the highest production in the case of wheat straw as showed in (Table  3) . One of the most important natural and renewable sources is lignocelluloses. Many Streptomyces species are lignocellulose decomposers (Chamberlain and Crawford, 2000) . Streptomyces have the ability to produce a wide range of enzymes for insoluble macromolecules decomposition and many other important applications (Saini et al., 2015) . The main product of solubilization of lignocellulosic residues by actinomycetes is an acid-precipitable polymeric lignin (APPL) (Crawford et al., 1983) . In the present study, three isolated strains can degrade different lignocellulytic residues by some enzymes and produce APPL in different quantities, like Streptomyces viridosporus T7A and other Streptomyces have been reported to have a similar degradative mechanism (Crawford, et al., 1983; Zimmermann, 1990; Pasti, et al., 1991) . Among cellulase producing actinomycetes, Microbispora bispora, Cellulomonas fimi, and Thermobifida fusca (Wilson, 1992; Lynd et al., 2002) . Streptomyces cyaneus, S. tendae, and S. caelestis, were found to be xylanolytic (Ninawe et al., 2008) .
Streptomyces badius, Streptomyces cyaneus MT813,
Amncolata autotirophica, Thermomonospora chromogena, Thermomonospora mesophila, and Micromonospora sp. have shown significant activities against lignin related compounds (Ball et al., 1989; Godden et al., 1992; Saini et al., 2015) . -Morphological and chemotaxonomical identification: Identification and classification of the best APPL producing actinomycetes are based on morphological, biochemical in addition to physiological characteristics. On the basis of morphological ones, different growth intensity was observed when the Actinomycetes isolates grow on different tested media. With respect to the substrate mycelia and aerial mycelia, different variable colors were observed in Tables 4, 5 and 6. The grey color was the most predominant color. Results revealed that the spore surface of isolate (5C) and isolate (6A) was spiny and arranged in spiral chain ( Fig. 1 and Fig. 3 ) as in S. lienomycini was spirals with spiny spore surface (Labeda et al., 2012) . On the other hand (Loqman et al., 2009 ) revealed that the spore chain of S. thinghirensis S 10 was straight with smooth surface that is similar to isolate (4F) (Fig.2) which it´s spore surface was smooth. The physiological and biochemical characteristics of tested actinomycete isolates are represented in Table 7 . They had the ability to utilize various either carbon or nitrogen sources with different variable growth intensity. The most produced growth with respect to carbon source was observed on D-galactose while with respect to nitrogen source was observed on Lproline. The 5C isolate coagulated milk but did not peptonize it, hydrolyzed starch, and did not decompose cellulose. The 5C isolate also has the ability to degrade esculin. Urea could be used by this isolate. The 5C isolate also successed to liquefy gelatin, reduce nitrate, but failed to degrade tyrosine and produce hydrogen sulphide while 4F isolate has the ability to coagulate and peptonize milk, degrade esculin, hydrolyse starch, reduce nitrate, but could not decompose cellulose, this isolate could degrade urea, liquefy gelatin but could not produce hydrogen sulphide. The 6A isolate was not able to coagulate and peptonize milk, but can degrade esculin and hydrolyse starch and urea. This isolate was unable to liquefy gelatin reduce nitrate and can produce hydrogen sulphide. The ability of 6A to decompose cellulose was negligible. Furthermore, they were tested against different wide range of antibiotics including Clavulanic Amoxicillin, Cefepime, Cefotaxime, Cephalexin, Levofloxacine and Tetracycline (Table.7) Also results in the same table revealed that the three isolates possessed an ability to resist both of heat and salinity. Growth intensity was reduced at high concentrations of sodium chloride (NaCl). Temperature is one of the most effective factors influenced on the growth of actinomycetes. In the present study, the growth intensity was occurred at 25°C and above 45°C with maximum growth at 30°C. In the present study isolate 5C and isolate 4F have the ability to produce gelatinase, nitrate reductase, urease and aesculin but no production of both of hydrogen sulphide and cellulase.
The isolate6A has the ability for production of urease, aesculin, cellulase and hydrogen sulphide but can´t produce gelatinase, nitrate reductase. Le Roes-Hill et al., (2018) reported that some other Streptomyces species like Streptomyces swartbergensis could also produce cellulase, esculin hydrolysas and gelatinase, and has weakly production of nitrate reductase and H 2 S and couldn't produce urease. In the present study 5C and 4F are similar to S. thinghirensis S10 in milk coagulation and peptonization, but couldn't produce melanin pigments neither on peptone-yeast extract-iron agar nor on tyrosine agar supporting the obtained results; S. thinghirensis S10 also couldn't produce melanin pigments (Loqman et al., 2009) . 6A couldn't make neither milk coagulation nor peptonization and but produced melanin pigment in tyrosine agar, but couldn't produce melanin pigment neither on peptone yeast iron agar nor tryptone yeast iron agar (Loqman et al., 2009) . Some other Streptomyces as S. lienomycini could produce dark brown melanin pigments (Labeda et al., 2012; Le Roes-Hill et al., 2018) .
In the present study, 5C and 4F can utilize many carbon sources including L-arabinose, D-fructose, Dglucose, D-galactose, starch, sucrose, raffinose and Dxylose. It is weakly utilize maltose, meso-inositol, sodium acetate and cellulose while 6A can utilize many carbon sources such as L-arabinose, D-fructose, D-glucose, Dgalactose, starch, sucrose, maltose, meso-inositol, and Dxylose. 6A weakly utilized sodium acetate, raffinose, and cellulose. Vézina et al., (1975) revealed that the isolated Streptomyces species had good growth on starch, D-glucose, D-fructose, D-mannitol and glycerol, while it showed weak growth on L-rhamnose, raffinose, D-xylose, L-arabinose, lactose and D-maltose, but no growth on sucrose. Streptomyces canus also can utilize many nitrogen sources such as L-methionine, L-threonine, L-hydroxy proline, Lserine and potassium nitrate. Le Roes-Hill et al., (2018) reported that some other Streptomyces species were able to utilize different carbon sources such as xylose, , galactose, glucose, meso-inositol, arabinose, cellobiose, and mannose but showed weakly utilization of sucrose and sodium acetate with no utilization of fructose, lactose, and mannitol; and could utilize different nitrogen sources as L-threonine, Lhydroxyproline, L-methionine, L-valine, L-histidine, potassium nitrate, L-cysteine, L-arginine, L-serine, and Lphenylalanine. In the present study, Streptomyces strains can decompose cellulose by producing cellulase enzyme. Some strains have the ability for cellulose decomposition (Taddei et al., 2006) .
The 5C isolate can grow in the presence of 0.0001% (w/v) crystal violet and sodium azide (0.01%, w/v) for 7 days and 14 days, but showed weak growth in the presence of sodium azide (0.02%, w/v) for 7 days and no growth in 14 days. 4F isolate could only grow in presence of sodium azide (0.01%, w/v) for 7 days and 14 days. In case of the 6A isolate can grow in the presence of 0.0001% (w/v)crystal violet and sodium azide (0.01%, w/v) for 7 days and 14 days, but showed weak growth in the presence of sodium azide (0.02%, w/v) for 7 days and in 14 days. Some Streptomyces strains could grow in the presence of 0.0001% (w/v) crystal violet, but not in the presence of sodium azide (0.01% & 0.02%, w/v) (Le Roes-Hill et al., 2018) .
In the present study cell wall di-amino acid for all isolates was LL-diaminopimelic acid and its main cell wall sugars for isolate 5C were galactose, glucose, mannose and xylose, for isolate 4F, glucose, mannose and xylose, and for isolate 6A cell wall sugars were galactose, glucose, arabinose and xylose. Some other species also showed close results like S. lienomycini that cell wall di-amino acid was LL-di-aminopimelic acid (Labeda et al., 2012) .
Streptomyces luteus main cell wall di-amino acid was LL-di-aminopimelic acid, and the main cell wall sugars were glucose and ribose (Luo et al., 2017) . Aerobic actinomycetes have been assigned to four whole-cell sugar patterns (Lechevalier, 1968) .Organisms belonging to pattern A have arabinose and galactose and the absence of xylose and madurose. Pattern B is characterized by the presence of madurose and absence of arabinose, galactose and xylose. Actinomycetes forming pattern C do not have any of the characteristic sugar mentioned, and those of pattern D have arabinose and xylose but lack galactose and madurose. Family Streptomycetaceae do not contain these sugars. All the identified streptomycetes in this work are no characteristic sugar (Figure 4 &5) .
All previous results revealed that these isolates can identified by using morphological, physiological and chemotaxonomy criteria as Streptomyces canus, Streptomyces libani and Streptomyces cyaneus as coded as 5C, 4F and 6A respectively.
Therefore Streptomyces Streptomyces canus, Streptomyces libani and Streptomyces cyaneus strains seem to have some major advantages for biotechnological applications. Future works will focus on production of the lignin degrading enzymes and biotransformation of lignin related. 
